CLAIMS 



1 A In a system, including a plurality of transmitters which transmit from at 
least one of the transmitters first and second complex sequences respectively from 
two spatially diverse antennas of the at least one transmitter to a mobile device, the 
method at the mobile device comprising: 

demodulating the first and second complex sequences to produce 
demodulated complex first and second sequences; 

detecting the demodulated first and second complex sequences to 
produce detected complex first and second sequences by multiplying respectively the 
demodulated first and second complex sequences with complex conjugates thereof; 


averaging a function of the complex detected first and second 
sequences to jup gtfee-af^avera9ed^ and 

>rocessing the averaged function rojdetect a time, relative to a system 


time reference, of at least one peak tnerein resultant from the transmission of the first 
and second complex sequences. 

2. A method in accordance with claim 1 wherein: 

the mobile device comprises a RAKE receiver; and 
the time of the at least one peak is used to set fingers in the RAKE 
receiver within the mobile device. 
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3. A method in accordance with cl^im 1 wherein: 
the system is a cellular system having a plurality of base stations at 

which the transmitters are located which transmit the first and second complex 
sequences, a power level of the peaks is detected by the mobile device and the 
power level of the peaks is transmitted to the system; and 

the system, inr^sgonsej^ p ower leve l, controls handoff 
o f transmissions to th e mopile device from one transmitter to another transmitter in 

***"*" ' #13. 

<? 

4. A method in accordance with claim 1 wherein the,averaging a function 
of the detected complex first and second sequences to produce the averaged 
function comprises: 

performing a first averaging which averages the detected complex first 
and second sequences to produce complex averages thereof; 

detecting a magnitude of the complex averages; 

perfom^ ^ second averaging of the magnitude of the complex^ 
av erages to produce a real average; apd wherein 

the processing of the ave raged func tionjs performed on the real 
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5. A method in accordance with claim 2 wherein the averaging alfunction 

/ 

of the detected complex first and second sequences to produce the averaged 
function comprises: j 0 

performing a first averaging which averages th&detected complex first 
and second sequences to produce complex averages thereof; 

detecting a magnitude of the complex averages; 

performing a second averaging of the'magnitude of the complex 
averages to produce a real average; and wherein 

the processing of the averaged function is performed on the real 


average. T 


rtJ 6. A method in accordance with claim 3 wherein the averaging a function 

of the detected complex first and second sequences to produce the averaged 
function comprises: / / ^ 

% performing a first averaging which averages4he detected complex first 

/ 

and second sequences to produce complex averages/thereof; 

detecting a magnitude of the complex averages; 
performing a second averagingof the magnitude of the complex 
averages to produce a real average; and wherein 


the processing of the averaged function is performed on the real 


average. 
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7. A method in accordance with claim 2 wherein: 

the RAKE receiver has n fingers with the number of fingers being set 

*■.'■— ■ — •-* 

eq^jaTtot he number o f^eaksjii for m <, n and e qua Uo n where ^> n^__ 

8. A method in accordance with claim 2 wherein: 

the system is a cellular system having a plurality of base stations at 
which transmitters are located which transmit the first and second complex 
sequences, a power level of the peaks is detected by the mobile device and the 
power level of the peaks is transmitted to the system; and 

the system, in response to the powe r level, cont rols handoff __ 

— — — ■ <. • 

of trans missions tothe mo bile device from one transmitter to another transmitter in 
the system. 

9. A method in accordance with claim 5 wherein: 

the RAKE receiver has n fingers with the number of fingers being set 
equal to the number of peaks m for m s n and equal to n where m > n. 


10. A method in accordance with claim 1 wherein: 

the averaged function i s threshold d etected to pass only peaks therein 
which exceed as et threshold to the processing of the averaged function. 
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11. A method in accordance with claim 2 wherein: 

the averaged fu nction is threshol d detected to pass only peaks therein 
which exceed a set threshold to the processing of the averaged function. 

1 2. A method in accordance with claim 3 wherein: 

the averaged function is threshold detected to pass only peaks therein 
which exceed a set threshold to the processing of the averaged function. 

13. A method in accordance with claim 4 wherein: 

the averaged function is threshold detected to pass only peaks therein 
which exceed a set threshold to the processing of the averaged function. 

14. A method in accordance with claim 5 wherein: 

the averaged function is threshold detected to pass only peaks therein 
which exceed a set threshold to the processing of the averaged function. 

15. A method in accordance with claim 6 wherein: 

the averaged function is threshold detected to pass only peaks therein 
which exceed a set threshold to the processing of the averaged function. 

1 6. A method in accordance with claim 7 wherein: 

the averaged function is threshold detected to pass only peaks therein 
which exceed a set threshold to the processing of the averaged function. 
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17. A method in accordance with claim 8 wherein: 

the averaged function is threshold detected to pass only peaks therein 
which exceed a set threshold to the processing of the averaged function. 


18. A method in accordance with claim 9 wherein: 

the averaged function is threshold detected to pass only peaks therein 
which exceed a set threshold to the processing of the averaged function. 

19. A method in accordance with claim 10 wherein: 


20. A method in accordance with claim 1 1 wherein: 

the set threshold level is a function of a power level in the demodulated 
first and second sequences. 

21 . A method in accordance with claim 1 2 wherein: 

the set threshold level is set as a function of a power level in the 
demodulated first and second sequences. 


the set threshold level is a function of a power leve l in the dem odulated 


first and second sequences. 
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22. A method in accordance with claim 13 wherein: 

the set threshold level is set as a function of a power level in the 
demodulated first and second sequences. 

23. A method in accordance with claim 14 wherein: 

the set threshold level is a function of a power level in the demodulated 
first and second sequences. 

24. A method in accordance with claim 15 wherein: 

the set threshold level is a function of a power level in the demodulated 
first and second sequences. 

25. A method in accordance with claim 1 6 wherein: 

the set threshold level is a function of a power level in the demodulated 
first and second sequences. 

26. A method in accordance with claim 17 wherein: 

the set threshold level is a function of a power level in the demodulated 
first and second sequences. 

27. A method in accordance with claim 18 wherein: 

the set threshold level is a function of a power level in the demodulated 
first and second sequences; 
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28. A method in accordance with claim 1 wherein: 

the first and second sequences are transmitted as a spread spectrum 
transmission using a pseudonoise spreading code to spread the first and second 
complex sequences across a base band with each bit in the first and second 
sequences being spread into n chips; and 

the mobile device includes^jiiatched^^ to the 

demod ulated first andj sec ond complex sequences, co mprising n stages which 
c ombine signals fr om at l east some of the n sta je^to^pro duce a matche d filter output 
signal which is the demodulated complex first and second sequences. 


29. A method in accordance with claim 28 wherein: 

the number of stages n is varied under control of a processor which 
processes the average function. 

30. A method in accordance with claim 1 wherein: 

the first and second complex sequences are phase references 
representative of a phase of the transmitter transmitting the first and second complex 
sequences; and • 

the mobile device detects the fir st and second phase references and 
detects data transmissions to the mobile device from the one transmitter using the 
first and second phase references. 
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31 . A method in accordance with claim 30 wherein: 

data is transmitted simultaneously with the phase references to the 

mobile device and stored; and 

th ereafter the stored data is demodulated usin g the stored pha se 

references while demodulation is turned off. 


32. A method in accordance with claim 1 wherein: 

the mobile device includes a matched filter, responsive to the 
demodulated first and second complex sequences, comprising n stages which 
combine signals from at least some of the n stages to produce a matched filter output 
signal which is the demodulated complex first and second sequences; 


representative of a phase of the transmitter transmitting the first and second complex 
sequences; 

a data transmission is transmitted simultaneously with the phase references to 
the mobile device; 

the mobile device includes a storage which stores the data; and 
the data isret neved from storaqej andisi rtetenteri using the matched 


filter and the stored phase references while the mobile device demodulation is turned 



the first and second complex sequences are phase references 


off. 


33. A method in accordance with claim 1 wherein: 


the transmitters comprise base stations in a mobile data system. 
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In a system including a plurality of transmitters which transmit from at 


least one of the transmitters first and second complex sequences respectively from 
two spatially diverse antennas of the at least one transmitter, a mobile device 
comprising: 


a demodulator which demodulates the first and second complex 
sequences to produce demodulated first and second complex sequences; 

a detector which detects the demodulated first and second complex 
sequences by multiplying respectively the demodulated first and second complex 
sequences with complex conjugates thereof to produce detected first and second 
complex sequences; 


at least one averaging unit, responsive to the detected first and second 


complex sequences, which produces an averaged function of the detected first and 
second complex sequences; an£ 


a processor! responsive to the averaged function, which detects a time, 


relative to a system time reference, of at least one peak therein resultant from the 
transmission of the first and second complex sequences. 

35. A mobile device in accordance with claim 34 comprising: 
a RAKE receiver; and 

the time of the at least one peak is used to set fingers in the RAKE 
receiver within the mobile device. 
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36. A mobile device in accordance with claim 35 wherein: 

the RAKE receiver has n fingers with the number of fingers being set 
equal to the number of peaks m for m * n and eoual to n where m > n. 


37. A mobile device in accordance with claim 34 wherein: 

the system is a cellular system haying a plurality of base stations at 
which the transmitters are located which transmit the first and second complex 
sequences, a power level of the peaks/is detected by the mobile device and the 
power level is transmitted to the system; and 

o / 

the system in response to the power level the system controls handoff 


of transmissions to the mobile device from one transmitter to another transmitter in 


the system. 


38. A mobile device in accordance with claim 35 wherein: 

the system is a cellular system having a plurality of base stations at 
which transmitters are located which transmit the firetand second complex 
sequences, a power level of the peaks is detected by the mobile device and the 
power level is transmitted to the systemi/a'nd' 

the system in response'to'the power level the system controls handoff 
of transmissions to the mobileyJevice from one transmitter to another transmitter in 
the system. / 
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39. A mobile device in accordance with claim 34 wherein: 

the at least one averaging unit comprises a first averaging unit, 
responsive to the detected first complex sequence, which produces a first complex 
average and a second averaging unit, responsive to the detected second complex 
sequence, which produces a second complex average; and 

a third av eraging uni tjgsp onsive to a funrtio n^f the first and second 
complex averages, which produces the averaged function. 

40. A mobile device in accordance with claim 35 wherein: 

the at least one averaging unit comprises a first averaging unit, 
responsive to the detected first complex sequence, which produces a first complex 
average and a second averaging unit, responsive to the detected second complex 
sequence, which produces a second complex average; and 

a third averaging unit, responsive to a function of the first and second 

C ' " — t — ■ ■ " ' " 

c omplex averages , which produces the averaged function. 

^ — ■ — ■ — s 

41 . A mobile device in accordance with claim 36 wherein: 

the at least one averaging unit comprises a first averaging unit, 
responsive to the detected first complex sequence, which produces a first complex 
average and a second averaging unit, responsive to the detected second complex 
sequence, which produces a second complex average; and 

a third averaging unit, responsive to a function of the first and second 
complex averages, which produces the averaged function. 
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42. A mobile device in accordance with claim 37 wherein: 

the at least one averaging unit comprises a first averaging unit, 
responsive to the detected first complex sequence, which produces a first complex 
average and a second averaging unit, responsive to the detected second complex 
sequence, which produces a second complex average; 

a third averaging unit, responsive to a function of the first and second 

— — ^ 

complex averages, which produces the averaged function. 

43. A mobile device in accordance with claim 38 wherein: 

the at least one averaging unit comprises a first averaging unit, 
responsive to the detected first complex sequence, which produces a first complex 
average and a second averaging unit, responsive to the detected second complex 
sequence, which produces a second complex average; 

a third averaging unit, responsive to a function of the first and second 

■ — - — ' 

complex averages, which produces the averaged function. 

44. A mobile device in accordance with claim 39 comprising: 

a first magnitude detector, responsive to the first complex average and 
coupled to the third averaging unit, which detects a magnitude of the first complex 
average which is an input to the third averaging unit; and 
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a second magnitude detector, responsive to the first complex average 
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and c oupled to th e^third^ave rag i unit, whj ch detects a magnitude of the second 
complex average whi ch is an input o f the third averaging unit. 


45. A mobile device in accordance with claim 40 comprising: 

a first magnitude detector, responsive to the first complex average and 
coupled to the third averaging unit, which detects a magnitude of the first complex 
average which is an input to the third averaging unit; and 

a se cond magnitude detector , respoasive to the first complex average 

^ ' > 1 ■ ■ — ■ 

and cou pled to the third averaging unit, wh ich detects a magnitude of the second 
complex average which is an input of the third averaging unit. 

46. A mobile device in accordance with claim 41 comprising: 

a first magnitude detector, responsive to the first complex average and 
coupled to the third averaging unit, which detects a magnitude of the first complex 
average which is an input to the third averaging unit; and 

a second magnitude detecto r, re sponsive to the first complex average 
and coupled to the third averaging unit, which detects a magnitude of the second 
complex average which is an input of the third averaging unit. 
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47. A mobile device in accordance with claim 42 comprising: 

a first magnitude detector, responsive to the first complex average and 

coupled to the third averaging unit, which detects a magnitude of the first complex 

average which is an input to the third averaging unit; and 

a second magnitude detector, responsive to the jrst complex average 

and cou pledjothe av/Ara qia ^jn i t. which detoct o o maan i tu dejoLthe second 

complex average which is an input of the third averaging unit. 


48. A mobile device in accordance with claim 43 comprising: 

a first magnitude detector, responsive to the first complex average and 
coupled to the third averaging unit, which detects a magnitude of the first complex 
average which is an input to the third averagin g unit ; and 

^a second magnitude detector, ^res ponsive to the first compl^cjyemge^ 
and coupled to the third averaging unit, which detects a magnitude of the second 
complex average which is an input of the third averaging unit. 


49. A mobile device in accordance with claim 34 comprising: 

a matched filter, responsive to the demodulated first and second 


complex sequences comprisin g n stages which combine signals f rom at least some 
of th en stages to produce a matched filter output signal which is the demodulated 
complex first and second sequences. 
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50. A mobile device in accordance with claim 34 wherein: 

the first and second complex sequences are phase references 
representative of a phase of the transmitter transmitting the first and second complex 
sequences; and 

the mobile device detects the first and second phase references and 
detects data transmissions to the mobile device from the one transmitter using the 
first and second phase references. 


51 . A mobile device in accordance with claim 34 comprising: 
ajhres^^ between the at least one averaging unit_ 

and the processor, which passes only peaks in the averaged function to the 
processor which exceed a set thresh old. 

52. A mobile device in accordance with claim 51 comprising: 

a power level detector, coupled to the complex first and second 

^ -? 

sequences, which detects a power level of the complex first and second sequences 


and applies a control signal to the threshold detector to set the threshold in 
accordance with the detected power level. 


53. A mobile device in accordance with claim 35 comprising: 

a threshold detector, coupled between the at least one averaging unit 

~ — ■ ~ 

and the processor, which passes onlv jpeaks in the averaged function to the 
proc&ssoLJwhich exceed a set threshold. 
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54. A mobile device in accordance with claim 53 comprising: 

a power level detector, coupled to the complex first and second 
sequences, which detects a power level of the complex first and second sequences 
and applies a control signal to the threshold detector to set the threshold in 


accordance with the detected power level. 

55. A mobile device in accordance with claim 36 comprising: 

a thre shold detector, coupled between the at least one averaging unit 
and the processor, which passes only peaks in the ave raged function to the 
processor which exceed a set threshold. 

56. A mobile device in accordance with claim 55 comprising: 

a power level detector, coupled to the complex first and second 


sequences, which detects a power level of the complex first and second sequences 


and applies a control signal to the threshold detector to set the threshold in 
accordance with the detected power level. 

57. A mobile device in accordance with claim 34 wherein: 

the mobile device includes a matched filter, responsive to the 
demodulated first and second complex sequences, comprising n stages which 
combine signals from at least some of the n stages to produce a matched filter output 
signal which is the demodulated complex first and second sequences; 
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the first and second complex sequences are phase references 
representative of a phase of the transmitter transmitting the first and second complex 
sequences; 

data is transmitted simultaneously with the phase references to the 
mobile device; 

the mobile device includes a storage which stores the data; and 

the d ata is retrieved from storage and is detected usin gthe matched 

^» — ' " ■ — ' — 

filterjinri jhe stored phase references while the mobile device demodulation is 
turned off. 
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